ABSTRACT: Background: Ultrasound has become a routine part of care for pregnant women in most countries with developed health services. It is one of a range of techniques used in screening and diagnosis, but it differs from most others because of the direct access that it gives parents to images of the fetus. A review of women's views of ultrasound was commissioned as part of a larger study of the clinical and economic aspects of routine antenatal ultrasound use. Methods: Studies of women's views about antenatal screening and diagnosis were searched for on electronic databases. Studies about pregnancy ultrasound were then identified from this material. Further studies were found by contacting researchers, hand searches, and following up references. The searches were not intentionally limited by date or language. Studies that reported direct data from women about pregnancy ultrasound were then included in a structured review. Studies were not excluded on the basis of methodological quality unless they were impossible to understand. They were read by one author and tabulated. The review then addressed a series of questions in a nonquantitative way. Results: The structured review included 74 primary studies represented by 98 reports. Studies from 18 countries were included, and they employed methods ranging from qualitative interviewing to psychometric testing. The review included studies from the very early period of ultrasound use up to reports of research on contemporary practice. Ultrasound is very attractive to women and families. Women's early concerns about the safety of ultrasound were rarely reported in more recent research. Women often lack information about the purposes for which an ultrasound scan is being done and the technical limitations of the procedure. The strong appeal of diagnostic ultrasound use may contribute to the fact that pregnant women are often unprepared for adverse findings. Conclusions: Despite the highly varied study designs and contexts for the research included, this review provided useful information about women's views of pregnancy ultrasound. One key finding for clinicians was the need for all staff, women, and partners to be well informed about the specific purposes of ultrasound scans and what they can and cannot achieve. (BIRTH 29:4 December 2002) Ultrasound scans have become an almost universal feature of pregnancy care in countries with developed health services. As part of a larger study of the evidence about the clinical and economic impact of pregnancy ultrasound (1), we carried out a systematic
Ultrasound scans have become an almost universal feature of pregnancy care in countries with developed health services. As part of a larger study of the evidence about the clinical and economic impact of pregnancy ultrasound (1), we carried out a systematic review of studies about women's views of ultrasound use in pregnancy. Because another recent review has explored the impact of ultrasound on psychological variables like anxiety or attachment to the baby, this topic is not addressed by the study reported here (2) .
Good reasons exist for doing systematic reviews of people's views of care. Trying to be inclusive, clear, and systematic in what is included in a review can give important new insights and limit the possibility of a biased selection of studies. There are ethical reasons, too; the effort already put into research by pregnant women, partners, and researchers should not be wasted. Methods for compiling the results of research about people's views are just being developed, and no standard approach is yet available. Some recent reports include a synthesis of qualitative research about experiences of diabetes (3), using a technique called meta-ethnography (4); a review of cancer patients' preferences about place of care (5), using methods for the review based on the recommendations of the English National Health Service Centre for Reviews and Dissemination (6); a review of studies about life in acute psychiatric wards in the United Kingdom, including study types ranging from participant observation to questionnaire surveys of patients (7); and a series of studies about health promotion for young people that used reviews of young people's views alongside evidence of effectiveness (8) . All these studies had in common a desire to find as much of the relevant research evidence as possible, within specified boundaries of time and space, and look at it systematically.
The review of women's views of pregnancy ultrasound presented some particular challenges. Ultrasound is one of many methods used in pregnancy for screening and diagnosis. Some of its features may be special, for example, the chance to see the baby and the immediacy of the knowledge gained, but it is not unique and many questions we can ask about ultrasound can also be asked about other screening and diagnostic tests. The literature on these topics is extensive. The experience of antenatal ultrasound is likely to depend on several factors, such as the clinical objective of the scan and what women know about the purpose and likely outcomes. The setting for the scan, women's interaction with staff, and the way that scan findings are passed on are also likely to have an impact. Both the technique itself and the way in which it is used have changed a great deal since ultrasound was introduced, and they continue to develop. Variation can be found between and within countries in how ultrasound is used. In addition to the inherent complexity of the subject, the review had to consider studies using a wide range of research approaches.
Methods
The review of studies of women's views was commissioned as an addition to a project on the clinical and cost-effectiveness of routine pregnancy ultrasound. The research commissioners (the English National Health Service's Health Technology Assessment agency) did not specify what they wanted from this extra review. The approach was developed by the lead author and then discussed and refined with the other authors.
The initial search strategy was designed to find material related to the views and experiences of women about antenatal screening and diagnosis of all types. The search of databases involved combining the terms shown in Fig. 1 , and searching for material from 1981 onwards on Medline, CINAHL, EMBase, and BIDS-SSCI. It picked up approximately 200 publications, many of them providing general background. Studies that were likely to be about ultrasound were then identified from the abstracts. Studies of early miscarriage were excluded. Studies of the experiences of ultrasound by male partners of pregnant women were included.
All papers about ultrasound, and the wider reviews identified, were combed for additional relevant publications about women's views and experiences of ultrasound. Many more were found this way, perhaps because literature about ultrasound has been published in such a wide range of journals. Forthcoming papers and work in progress were also found by contacting United Kingdom and French researchers to ask about new or key articles. The initial searches were carried out during 1998 and updated in 2002. Unpublished work and studies published in languages other than English are more likely to have been missed. Publications obtained were read by one author and sorted into three categories: relevant, background, and not relevant.
Fig. 1. Search terms.
The questions to ask of the material (listed in Results below) were developed by a process of reading and re-reading the articles. The questions chosen were, to some extent, individual to the team, and other reviewers might well come to this material with a different agenda. Papers were initially tabulated and categorized according to their relevance to the questions. They were not graded in terms of research quality, or removed from the review for reasons of poor quality, although many had problems of design and reporting.
Results
In all 74 studies were represented in the 98 reports identified. The studies ranged widely in terms of the questions addressed and the methods used. Table 1 shows the methods used; some studies used more than one method so the total is greater than the number of studies. Tables 2 and 3 show when and where the studies were done. Some studies did not say where they were done, and so we have guessed. Many did not give a date when the work was carried out, so we have used any information available to give a likely date (Table 2 ). This means that the dates in the table are probably later than they should be because some studies may have been a few years old when they were published.
The studies included in this review are shown in Table 4 . The decision was made to keep studies in Table 4 , even if they did not provide information directly relevant to the questions posed in the review, so that other researchers could locate the material more easily. Fifteen studies fell into this category; 3 were about opinions on the appropriate national policy about ultrasound screening (9-11), 1 was about fetal gender identification during ultrasound scans (12) , and 12 were among the 22 studies assessing the psychological impact of ultrasound. In Table 4 we have tried to give information about the way that ultrasound was being used in each study. Several papers did not report this, however, which makes it difficult to look at women's views of ultrasound in specific clinical contexts. Table 4 shows the review questions to which each study was relevant. Other background material, not included in Table 4 , is cited and listed in the references.
The data have been used to address a series of questions:
• What do women know about reasons for using ultrasound and what a scan can do? • What do women like or value about scans?
• What are women's views about the way the scan was performed? • What is the impact of the results?
• What might be the wider impact of ultrasound on society?
What Do Women Know about Reasons for Using Ultrasound and What a Scan Can Do?
A short personal account in the British Medical Journal (13) told of the experience of a British family doctor who received a nuchal translucency scan Table 4 are relevant to this question, although researchers addressed these issues from several angles. Most studies show some deficit in women's knowledge of the purpose of their scan, and this tallies with studies of other aspects of prenatal screening and diagnosis (14, 15) . A commendably clearly reported study of women attending for routine scanning at one United Kingdom hospital found that few women were aware that one aim of the scan was to look for markers associated with Down syndrome (16) . The paper describes in detail what the scans were intended to do, but many other papers fail to clarify the intent, which makes it hard to judge how well women have understood what the scan is for. One recent local study in England found that two-thirds of women who had recently had a scan including measurement of nuchal translucency thought that they had not been adequately prepared for the scan (17) .
Two Swedish studies carried out in the 1990s of women coming for routine midtrimester scan, asked in different ways about women's knowledge of what the scan was for (18) (19) (20) . The women (and partners) in Uppsala (19, 20) selected purposes for the scan that seemed to match well with those described by the authors, although the parents put more emphasis on the detection of malformations than the authors thought was appropriate, given the way the aims of scanning were described in the hospital information leaflet. In Lund women seemed less well informed, with 62 percent thinking that the scan was compulsory, and one-third saying that they were not given the information that the scan could detect malformations (18) . A more recent Danish study of women's knowledge about midtrimester ultrasound showed a high level of appropriate knowledge and high satisfaction with the scan (21) .
A French study carried out in 1990 addressed a reported concern about women's unrealistic expectations of ultrasound (22) . Women were interviewed by telephone after the birth. Most were well informed about the purposes of midtrimester scans. Only 9 percent thought that if no anomaly was found on ultrasound, one could be sure that the fetus was normal. This view was more common, however, in women with the fewest years of education. In Santalahti et al's study in Finland, education levels were also linked to knowledge about what the scan is for and what it can detect (23) .
Gaps in the provision of information have been highlighted in some United Kingdom investigations. A study that observed routine antenatal consultations in six hospitals reported that information about fetal anomaly scanning was extremely limited, with approximately two-thirds of women receiving no information in the consultation about the purposes of scans (24) . A survey of midwives and obstetricians carried out by the same team found gaps in staff knowledge about antenatal screening (25) . A survey of United Kingdom hospital practice reported that just under one-half the maternity units surveyed routinely gave women information about the potential of a scan to detect anomalies (26) .
Researchers have tried to improve the information provided to women, although only one randomized trial has been identified (27) . In a quasi-experimental study in Sweden (not included in Table 4 because it did not study women's views), women at 7 clinics were given extra information about antenatal screening, and then their uptake of tests was compared with that of women in 10 control clinics (28) . No women in either group declined ultrasound, but 1 percent (11 women) in the clinics with extra information chose to have only an early ultrasound and to avoid the midtrimester scan for detecting malformations. In a British study with historical controls, two surveys were carried out (16) . In the second survey, women who were given extra written information about ultrasound scored better on some aspects of knowledge than the group without the information. In a trial of the offer of additional information (individually or in a group) about antenatal screening, the uptake of ultrasound was not affected by the intervention and was extremely high in all three groups (99%). Uptake of screening for cystic fibrosis was lower in the two intervention groups when compared with the control group. The groups offered extra information reported increased satisfaction with information received and improved knowledge when compared with the control group. Uptake of extra information was relatively low-61 percent for those offered individual sessions and 42 percent for classes (27) .
Further investigations could be done to improve the understanding of staff attitudes to informationgiving about ultrasound (and other prenatal tests).
Good communication about these complex issues takes time, and requires considerable knowledge and confidence on the part of staff. Procedures that are seen as routine or no longer novel may not be perceived by staff as needing as much explanation as newer techniques. Explaining about ultrasound may be viewed as less important because it is considered noninvasive. Women, too, may put up barriers to obtaining detailed information about the possible outcome of a scan because of the strong attraction exerted by ultrasound, discussed below.
What Do Women Like or Value about Ultrasound
Scans?
At the first scan I was only 11 weeks and didn't feel very pregnant, but it was a marvellous sight seeing this tiny thing moving about and its heart beating. I felt pregnant then (29) .
The face, and heart beating. The closest you can imagine to seeing or meeting your baby before you have him. You can ''wave'' to him. I would have them weekly if I could, and take friends to meet baby (30). (31, 32) . Of the 25 studies, 11 gave in-depth accounts, which help to clarify what is attractive about ultrasound and also any fears that women may have (29, 30, (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) . Taken together, the 25 studies we found show that almost all the women included in these studies reacted highly positively to ultrasound. Some were unhappy about the way the scan was done (discussed in the next section). Some women get bad news during the scan and may regret having it; this is also the subject of another section. A very few women choose not to be scanned at all, or avoid scans that are intended to detect anomalies. One or two women are quoted in the studies we have reviewed who felt uncomfortable seeing the image of the fetus during the scan because they thought it intrusive, or because they were worried that they may feel too much for the fetus and then find it hard to cope if something went wrong (30, 37, 40) . In a Canadian study, however, 99 percent of parents asked if a scan was ''an intrusion into something very private that should have remained hidden'' said that it was not (43) .
Only 9 studies referred to fears or worries about ultrasound. In one early study from the United States, some women were afraid, before the scan, that it would be painful for them; in addition, one-half expressed the fear that it might harm the baby (37) . A 1995 study from Botswana, the only study found from a poor country, reported that some women were afraid that the scan might hurt or kill them. Ultrasound was not being used routinely and was an innovation in maternity care there; women had been given little information about what to expect (41) . A British study from the early 1980s found that over 85 percent of women reported the things they enjoyed about the scan, whereas 15 percent reported worries (29) . Altogether, 77 percent of women in this study mentioned only enjoyable aspects and 4 percent only worries. The types of worries included fears of harm to the fetus, and concerns about what the scan might show. The enjoyable aspects were about seeing the baby or details of the baby and seeing movements. Women enjoyed the reassurance brought by the scan and feeling that their pregnancy had become more real to them. They also mentioned their partner's presence and increased involvement with the baby (29) .
In a Swedish study carried out in 1991, women interviewed before a scan had anxieties about what the scan might reveal, but only 2 percent feared that it might harm the baby (19, 20) . In Crang-Svalenius et al's study, 4 percent were apprehensive that the scan might harm the baby (18) . Few recent studies have reported fears about the effects of ultrasound on the baby, but that may be partly because few recent qualitative studies have explored women's views. One exception is a study of Thai women in Australia, done in the mid-1990s, which found some fears of this kind among women who had received more than one scan. Other women in this study were very positive about the experience (38) .
Four studies asked women to describe how they felt about a scan using a list of adjectives from which they had to pick one or more. Positive adjectives were far more likely to be chosen (18, 19, 20, 44) . In addition, two trials compared the reactions of women to scans where explanations were offered and a woman could see the screen (high feedback) with scans where only the operator saw the screen and the woman was told at the end of the scan that all was normal (low feedback). Women in the high-feedback groups were more likely to choose very positive adjectives to describe their feelings after the scan (45, 46) .
Only one study, a Swedish study of 10 women pregnant for the first time, asked women to talk in depth, before and after a scan, about their views about the unborn child (34) . Ultrasound was reported by these women as having a considerable impact on them, and of increasing their awareness of bearing a child. One woman said in the interview after the scan:
It becomes obvious that it is actually in my belly, that it exists. I have realized more that it is my child that is lying in there. It made it more real, even if you won't understand it until it comes out (34).
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They were all positive about the experience of the scan, and liked the detailed explanation given to them at the time. They were relieved that no problems had been detected. Women in Black's study (47) , who were interviewed about the scan after they had lost a pregnancy through miscarriage or termination, also emphasised the powerful effect of the scan. One said:
I tried to protect myself from the eventuality of losing this baby. Even from the minute I knew I was pregnant it was almost like, OK I'm pregnant, so what? I didn't really feel much joy because I was too anxious about having the test done, and when I saw the sonogram it was sort of a shock because, yes, there was a very vigorous heart beating and it was a baby there; and it just made me more keenly aware that I didn't want to lose it... (47) Summing up this section: what women like about the scan has been described by Clement et al as having three main elements: meeting the baby, sometimes with other family members; having a visual confirmation of the reality of pregnancy; and gaining reassurance about the well-being of the fetus (33) . Ultrasound is different from other types of tests because it provides the first two of these alongside the third.
What are Women's Views about How the Scan is
Performed?
Before looking at some of the issues that women raised about the scan procedure itself, it is worth mentioning the findings of the 6 studies (of 17 relevant to this question) that reported direct observation of ultrasound clinics and scans (35, 37, 41, (48) (49) (50) . These, again, are highly time and context specific. Several authors emphasised the extent to which the mother's experience was mediated through the person carrying out the scan. In another early study the women's reactions are described in detail (37) . At first most women were extremely tense (one thought she was going to be ''opened up'' for the procedure). The technician doing the scan reassured them with general phrases about the baby looking fine. During the phase of the scan where the dynamic image was shown, women's attention became fixed on the screen. When they recognized some part of the baby their reactions were strong: ''Oh, I see it!'' The contribution of the technician was crucial to this recognition. In the account of the way scanning was carried out in a hospital in Botswana, the researchers observed that most women were unable to communicate with the person doing the scans due to lack of a common language, and only a few women saw the screen and had the images explained to them (41) . The room was darkened for the scan, and women were unprepared for this and found it frightening.
In a Greek study conducted from 1990 to 1991 (35, 50) , more than 80 scans were observed in a large teaching hospital in Athens and a hospital in a small city. In general, the doctor did not speak during the scan except to say if the fetus was male or female and to read off the gestation from a chart. If the doctor did not say that the baby was all right, the woman usually asked (no malformations were detected in the scans she observed). Mitchell, who observed scans in Canada during 1995, put more emphasis on the social assumptions revealed in the ways that the sonographers talked about the fetus. One, for example, told a father not to say ''fetus'': ''Your fetus? Ugh! Don't say that. It's your baby'' (50) .
With the exception of the study in Botswana (41), we lack more recent observation studies of the way that ultrasound is being used. It would be helpful, for example, to know what explanations about the purposes of the scan are being given by the person doing the scan. This would complement the evidence referred to earlier about lack of information given in antenatal clinics about the purposes of ultrasound (24) . It also would be useful to know more about how much women are told before the scan by the person doing it and how any problems detected during the scan are talked about. This is mentioned in Baillie's interview study with women with potential problems detected at a scan. Some women in that study reported that they picked up a worried or serious reaction from the ultrasonographer before anything had been said about a problem (51, 52) .
Women need to know what to expect during the scan itself, although few women now would expect the scan to be painful (37, 41) . In Barton et al's study of women referred for fetal echocardiography because of concerns or risk factors, some women found the long silent period at the start of the scan very unsettling, and the authors recommended that women be told that this does not mean that an anomaly has been found (53) . In other studies women have commented about the discomfort of a full bladder or uncomfortable couches (30, 54) . Women need to know about such practical aspects, and also be told who can accompany them (29) .
The key issue for most women, however, is the part played by the person doing the scan. Women respond badly to unspoken tensions, muttered comments, lack of explanation, or dismissive answers (29, 36, 51, 55, 56) . In this aspect of care, as in others, women appreciate being treated kindly and respectfully (57) . Ultrasound creates extra tensions because of the immediate knowledge gained and the possibility of worrying news. It is likely that practice has changed over time, so that women are given more feedback now during the scan and sonographers are more aware of how women feel. However, no evidence is available about this fact.
In the early days of ultrasound, some user groups raised the problem of having to wait for the scan results to be given by a doctor (55, 56, 58) . Other studies have tended not to mention this issue, which may be because scans were done by obstetricians in many studies, or because ultrasonographers now provide information about the outcome of the scan directly to women. Dissatisfaction with the lack of direct feedback was a feature of the Botswana study referred to earlier (41) .
What Is the Impact of the Results?
From a woman's point of view a scan can have the following outcomes: What is the likely impact of each of these outcomes? Nine studies were relevant to this question.
No Adverse Findings
Some women who are told that nothing bad has been found may still be worried by something they heard or saw during the scan (29, 37) . In addition, a proportion of women will experience a poor outcome of pregnancy and may think that the scan should have picked it up (38) . A small number of genuine false-negatives will also happen, so that a baby with an anomaly may be born after a negative test result.
A recent general review of the impact of falsenegatives in screening programs suggested that better information about the limitations of screening programs should be provided so that participation in screening is more fully informed (59) . The authors point to evidence of gaps in public understanding of screening and limited perceptions of risk, and recommend the development and testing of better approaches to information-giving. A study of false-negative results after antenatal screening for Down syndrome showed a limited adverse impact on parental adjustment detected between 2 and 6 years after the birth, and emphasized the need for better information for parents about the limitations of screening tests (60) .
News, for Example, Twins, or Finding Out the Sex of the Baby
Examples of individual women's responses to news from scans, such as the presence of twins, or learning the baby's sex, have been quoted in some studies. Women may be upset if the baby's sex is revealed to them when they did not want to know it (33).
Failure To See or Measure What Was Intended
Scans that fail to obtain the necessary information can be difficult for women (30, 33) . They miss the hoped-for reassurance, and have to spend time on another visit. They may also be extremely anxious in case something that is wrong with the baby was the cause of the failed scan. For example, one woman said:
They could not see all the spine. It was not fully developed. We had to go back in two weeks to be checked. I was quite worried. It would have been shattering without my husband (30) .
The findings of an audit of the use of ultrasound in Liverpool Women's Hospital showed that 7.6 percent of women had a repeat anomaly scan, mostly because some aspect of the scan could not be completed (1).
A Worrying Finding
If the ultrasound finding indicates a possible problem, the woman is likely to find herself involved in extra tests and scans. For example, if her placenta appears low, she will be scanned again regularly. Some low placentas will resolve spontaneously, although the woman may still be anxious about her labor (30) . An early paper reporting a short case series of false-positive results from ultrasound warned of the potential costs to the service and stress on women (61) . A woman in Oakley's New Zealand study, who had a routine scan at 18 weeks' gestation that indicated a kidney problem in the fetus, commented after the scan:
I regret having a scan. I preferred my baby the way things were (30) .
The woman went on to have further scans, which did not confirm the presence of an anomaly, and the baby showed no kidney problems at 6 weeks. A recent British study looked at the experiences of women who had had false-positive results from screening or from nuchal translucency scanning (51, 52) . Those who had a worrying finding were unprepared for adverse findings. Ultrasound was, for them, a high spot in pregnancy. One said:
We were thinking-brilliant! We'll be able to know if it's a boy or a girl and all things like that, not that anything would be wrong.
Parents in this study found it difficult to understand the idea that the scan finding indicated an increased risk rather than a definite finding, and also reported their confusion and difficulty in asking further questions. Some women were not fully reassured by the later test findings that ruled out the abnormality. They also experienced a more generalized anxiety-now that something had gone wrong with the pregnancy other disasters might follow.
A Bad Outcome
For a small number of women the scan leads to a clearcut bad outcome. Findings of fetal death in early pregnancy scans must be common, but little has been written about the impact on women, or the way the news is conveyed (62) . Later in pregnancy ultrasound may detect serious malformations. The impact on women is likely to be similar whether ultrasound is involved or some other screening technique. They may be less prepared for untoward findings, however, when having a routine scan. The issues facing women in these situations have been considered in reviews about prenatal testing (14, 63) .
Only 5 studies about women's experiences after the detection of malformations were identified (47, (64) (65) (66) (67) . Three deal mainly with the pain and grief experienced by parents and the decision to have a termination, not with the process of ultrasound (64-66). Black's paper, however, which examined the experiences of 105 women who had lost their fetus through miscarriage or termination for abnormality, provided evidence about their views of ultrasound (47) . Women had received at least one scan, and an average of two by the time the pregnancy ended. Nearly one-half of the women (44%) said that seeing the fetus on ultrasound made it harder to cope with the loss. On the other hand, some women also talked about the paradoxical benefits of ultrasound in terms of giving the loss some reality for them, sometimes in terms of clear evidence that the pregnancy had ended (no heartbeat visible) and sometimes by providing an image of a person to mourn.
What Might Be the Wider Impact of Ultrasound on
Society?
Writers and researchers have raised several issues about the potential wider impact of antenatal ultrasound.
A Psychoanalytical Approach
The French language literature refers to a concern arising from psychoanalytical theory about the possible adverse effect of ultrasound on a woman's own image of the fetus. The ultrasound image, seen by the woman, is thought to interfere with the ''child of the imagination'' that she needs to develop in the course of her pregnancy (68, 69) . Of the 6 studies in Table 4 addressing these issues (34, 43, 55, (68) (69) (70) (71) , 3 explicitly reject the theory on the basis of their findings (34, 43, 69) . Well-designed comparisons of ultrasound with no ultrasound have not looked for an impact on the relationship between the parents and the baby, or at other aspects of psychological or psychoanalytical well-being in the short or long term.
Bonding and the ''Pro-Life'' Agenda
A survey of 50 sonographers working in an American city (72) suggested that their experience with ultrasound had made them feel less favorable to abortion, and all but 4 believed that ultrasound with feedback ''strengthened maternal-fetal bonding.'' Nine studies were identified that explicitly addressed the issue of bonding. The decision was made to omit from this review evidence for the psychological effects of ultrasound, and it is covered briefly in the Discussion. In Europe the possibility that ultrasound increases attachment to the fetus has been raised either as a general benefit or as a potential problem for parents who may have an anomaly diagnosed and then find it difficult to consider termination. The emphasis has tended to be different in the United States, and some writers have expressed concern that ultrasound is being used as part of an anti-abortion agenda (73) . The use of ultrasound pictures in the anti-abortion film, The Silent Scream, is also discussed by Petchesky, who suggested that visual images of the fetus can strengthen the emphasis on the rights of the fetus as an individual (73) . This theme is also discussed by Mitchell and Georges, who contrast the North American individualisation of the fetus with a very different Greek perspective that emphasises the community or nation (50) .
Other Feminist Concerns
Feminist writers and researchers have raised several interlocking issues about the impact of ultrasound. Mitchell, in her paper with Georges referred to in the previous section, described her impression of the scan as an opportunity for messages to be given to pregnant women about appropriate behavior and language (50) . This fits in with the work cited earlier that showed how dependent the woman is on the interpretation of the person doing the scan (37, 48) . Ann Oakley expressed the concern that ultrasound was a further way of reducing the importance of women's own knowledge about their bodies in favor of ''objective'' measures (74) , and this is echoed by other writers (50, 75) . This ''direct'' access to the fetus and the use of images of the fetus detached from the mother's body are linked back to the individualization of the fetus and the political debates that have arisen when the rights of the fetus and the woman come into conflict (73) . All these concerns have to be viewed in the light of the general popularity of ultrasound, and the lack of evidence of widespread unhappiness among those who experience it. These apparent dissonances are helpfully discussed by Petchesky in the concluding section of her article (73) .
Conclusions
The most striking finding from this review is how very attractive women and partners find ultrasound during pregnancy, which may not surprise some readers. For the authors of this paper, however, the concerns of the childbirth movement about the safety of ultrasound, issues about medicalization, and the overlapping worries about routine and excessive use of this technology ahead of evidence of effectiveness may have predisposed to a somewhat negative expectation.
The attractiveness of ultrasound may be because, unlike other forms of prenatal screening, it provides people with early visual confirmation of pregnancy and contact with their unborn babies in addition to reassurance about fetal well-being. These features, however, may augment the potential for feelings of anxiety, shock, and disappointment when the scan shows a problem. Recent changes in the use of ultrasound may lead to more findings of uncertain clinical significance, and this is likely to have important psychological and social consequences for women.
Early studies reported that some women feared that ultrasound might harm the fetus. Concerns of this type are not a feature of later research, although this may be partly because researchers in more recent studies have not asked about fears. It is important to investigate women's experiences of the introduction of ultrasound into care in countries or regions where it has not been available.
Because a recent review had explored the psychological impact of ultrasound (2), this topic was not addressed in our review, although, for completeness, 22 relevant studies are included in Table 4 . It is likely that the reductions in anxiety after a scan, reported in some studies, are mainly due to increased anxiety just before the scan rather than a real benefit of ultrasound. The Australian trial of a routine scan at first antenatal visit showed lower anxiety in women having the early scan, but the outcome was only measured at that visit, and so we do not know what the longer term impact might be (76) . Evidence about ultrasound and attachment to the fetus or baby is inconclusive. Early suggestions of improved attachment to the baby after an ultrasound scan and women's comments in qualitative studies led to an assumption in much of the literature that this was a real effect. Prospective studies, however, showed a trend to increased attachment over the course of pregnancy. The only randomized trial to look at attachment showed no impact of high-feedback ultrasound on attachment (77) . This outcome has not been assessed in trials comparing ultrasound with no ultrasound. Studies of pregnancy loss do raise the issue of whether the experience of having seen an ultrasound image has an impact on subsequent bereavement (47, 78, 79) . There is no evidence from trials of an impact of ultrasound on smoking, or of high feedback on smoking and other aspects of health behavior.
Methodological issues were raised by this review. Ways of reviewing studies of people's views of care are not well established. Some issues under discussion include the need for quality criteria for inclusion in a review and the extent to which review questions can be pre-specified. Our review did not grade the studies using quality criteria, and studies were not rejected on the grounds of poor quality. In addition, the review question was not pre-specified in any detail and the material-the body of included studies-was treated in an exploratory and qualitative way to arrive at several themes. It would be interesting to find out if different methods would have led to different findings. One of the few studies done before and after a scan that allows women to describe the impact on them, rather than using preset scales. Review questions-2, 5 Women who had a fetal malformation diagnosed late in pregnancy at the routine 32 wk scan 14 women, 7-39 months after baby's birth; all babies were alive, and 1/2 were judged to be healthy at follow-up Semistructured interviews, at home or in department of obstetrics, about pregnancy after diagnosis of malformation from ultrasound.
Three women were not told about the malformation during pregnancy, and had suspected that something was wrong. They were upset at the interview about not being told. Women reported that the remainder of the pregnancy was a great strain. Some had imagined very severe malformation and experienced some relief after the birth.
This study also deals with the type of consequences that can arise from other methods of identifying fetal anomalies. Review question-4
Jørgensen (1995) of space for the fetus. Women were particularly interested in seeing movement, and reported that seeing the heart beating was important to them. A few women were worried in case seeing the fetus made it more difficult if something went wrong. Authors reported on 3 women who they thought showed better attachment to the baby after the scan. All but 4 women said that they enjoyed seeing the baby.
Although the authors were careful in their conclusions, the work has been taken to show an impact of scanning on attachment more generally. Questionnaires given before and after scan to assess women's views of fetus and pregnancy.
Changes occurred in some of the ways that the fetus was described. After the scan the fetus was more likely to be described as active.
Review question-PsI Men reported levels of grief comparable with those in studies of women. Paper 1: Reports higher grief scores in men who had seen the fetus at a scan. Paper 2:
Reports that vividness of men's reported imagery about the fetus was positively associated with whether they had seen a scan, and to a lesser extent, whether they had planned to see a scan. Those who had neither seen one nor planned to had lowest scores.
The reports suggest that seeing scan images may affect the way that the fetus is imagined and may influence grief after loss.
On the other hand, men's predisposition toward the baby may affect both the choice to go to a scan and the grief. Tentative conclusions because of effect of collecting data retrospectively.
Review question-5
Reading et al (1981, 1982a,b, 1984, 1988 All received a scan
The intervention appears to have involved giving or withholding information on gender of fetus. It is not clear how randomization worked since it appears that for the 3 groups, 100 were told fetal gender, 41 not given this information, and 56, who said in advance they would not want it. Anxiety and depression were assessed 10-14 days before scan, just after scan, and after birth.
Anxiety (for all 197 women) was higher after the scan than before, and higher still just after the birth.
Review question-PsI
Thornton et al (1995) (27) Interview before and after scan to study anxiety and attitude to pregnancy. Postal questionnaire sent 4 wk after scan.
AFP group were more anxious before scan. Anxiety fell for both groups after scan (no differences then, or at follow-up). Women in both groups reacted very positively to scan. Some wanted more information during and after scan.
1/3 of women dropped out between post-scan and follow-up assessments, so this may undermine reported finding of a rise in anxiety in both groups at follow-up.
Review question-2, 3, PsI The review process also raised some issues about the reporting of research. Conclusions from earlier studies were sometimes repeated in later work by other authors without checking if they were supported by the evidence in those papers. In many cases studies lacked key information about time, place, and type of ultrasound scan being done. Social and psychological studies of ultrasound are highly context-specific. The way in which the technology is used has changed over time, and varies between and within countries. Many studies do not give much contextual information; thus, for example, it is not always possible to work out when the research was done. We need to be extremely cautious about putting together the results of studies in a review such as this, and also be aware that review findings may not be relevant in all settings or over time.
Implications of the findings of this review for clinical practice are that parents need good information about the purpose of the scan and its limitations. They are likely to have strong positive expectations of a scan, and may not have up-to-date knowledge of what the scan is designed to do. Parents need to know what to expect so that they can make informed decisions about care and so that they are well prepared for adverse findings. Providing parents with this sort of information is time consuming, and requires that all staff are well informed. In this respect, changes in the technology and in policies for its use can make it difficult to provide good care to pregnant women.
Women completed a psychological questionnaire, and then were randomly assigned to either high- 
